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Pottery is most frequently used for dating or as an 
economic indicator. Both functions rely upon the 
assumption that either the assemblage is homogeneous, 
representing a single period in time or, if it is mixed, 
that the residual sherds can be isolated from the 
remainder of pottery. This paper presents two methods 
for assessing homogeneity, based on sherd size and 
sherd condition, drawing upon Roman and Byzantine 
assemblages from Carthage. 

Traditional Dating Methods 
Traditional methods for dating pottery are normally 
based on relative evidence derived from the interplay 
between fmds and stratigraphy; evolved over a long 
period of study they are subject to refinement or change 
in the face of new evidence. Identification of residual 
types can present a difficult problem. Strictly, 
residuality can be defmed as those vessels which were 
not being used at the time of deposition. However, to 
facilitate recognition a broader definition of residuality, 
those pots which are older than the date for the 
assemblage as a whole, can be accepted. 

Although well established dates will be available for 
many pottery types, there are of course differences 
between time of production and duration of use. 
Traditional methods for dating assemblages often fail to 
take factors relating to use-life, such as breakage 
patterns, curation and general ceramic availability, 
which affect the life span of a vessel, into account. 
Ethnographic studies suggest that ware strength (ie 
technological factors), vessel function, relative costs and 
patterns of breakage will all contribute to life
expectancy (Foster 1960,606). Similarly, frequency and 
patterns of use (for example large jars used in situ are 
less likely to break than portable mugs) will also affect 
length of use-life (DeBoer and Lathrap 1979, 128-29; 
Stanislawski 1978, 224). Immediately obvious 
circumstances affecting use-life of vessels during the 
Roman period include the curation of fme wares; and 
the documented secondary use for amphorae (Callender 
1965, 23-36). 

Vessels with a long use-life will be difficult to 
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distinguish from residual pottery and while this can 
sometimes be achieved using presence/absence data (eg 
Dempsey and Baumhoff 1963), quantitative methods 
provide a better method for identifying residuality. 
Tabulation of relative percentages for each pottery type, 
by layer, phase or other appropriate stratigraphic unit is 
one useful approach (Orton 1980, 76 and Fig. 3.6; 
Heizer and Graham 1967, 140). In an idealised situation 
regular patterns emerge, with one type going out as 
another comes in, but archaeological deposits will not 
always conform to this. 

Other methods for recognising homogeneity 
Although some success has been achieved in 
recognising residuality by traditional dating techniques, 
other methods are available which do not depend 
entirely upon pre-established chronology. Both 
Peacock (1982) and Carver (1985) have used relative 
frequency in conjunction with a distinction between 
primary and secondary deposits (see below), thus 
expanding on purely quantitative methods for 
recognising residual pottery. Peacock (1982, 162-63 
and Figs. 82-83) has charted the relative percentages 
of late Roman amphora types through time and 
suggests that the irregular fluctuating graph may 
reflect sherd survival into later periods, while without 
this survival a steadier curve would result. Carver 
suggests that percentage frequencies be used in 
conjunction with seriation diagrams. By plotting the 
quantity of pottery against individual features or 
layers, he identifies certain critical 'fade points' which 
may indicate when the fabric has become residual and 
differentiates between primary and secondary features 
(Carver 1985, 362-63). 

Another avenue, which is independent of pre
established chronology, is the recognition of single 
vessels dispersed throughout more than one context, 
whether by actual joins (Brown 1985) or merely shared 
vessels (Moorhouse 1986), a process which has been 
aptly termed 'artefact reassembly' (Schiffer 1983,688). 
In these 4lstances it may then be possible to determine 
the primary context of a particular vessel. Given 
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adequate time and space for laying out pottery this is a 
successful exercise, although in practice it is rarely 
possible. However, by borrowing from certain aspects 
of the theory of assemblage formation, simple 
quantitative data relating to sherd size and descriptive 
characteristics can be used to assess assemblage 
homogeneity. 

Although Schiffer's work from the 1970's now 
appears to labour the point, it provides a good basis for 
investigating deposit formation. Briefly, Schiffer (1972; 
1976) distinguished between 'c' (cultural) and 'N' 
(non-cultural) transforms. C-transforms refer to the 
different modes by which materials move between the 
systemic (ie ongoing behavioural or non-archaeological) 
and the archaeological context, and N-transforms to 
post-depositional natural forces (such as erosion) which 
alter the archaeological deposit He identified at least 
four different C-transforms, two of which are 
particularly relevant to ceramic studies: 1) Systemic to 
Archaeological Context (eg discard of pottery); 2) 
Archaeological to Archaeological Context (eg moving of 
dumps from one location to another or redeposition). 
Schiffer includes refuse disposal under 1) and further 
sub-divides disposal into two types. Primary refuse is 
'material discarded at its location of use', while for 
secondary refuse 'the location of final discard is not the 
same as the location of use' (Schiffer 1972, 161). While 
these transformations are fairly broad and simplistic 
they can be applied to measurable traits in 
archaeological assemblages. 

Sherd size 
Sherd size may play an important role in determining 
whether artefacts become primary or secondary refuse, 
which in turn will effect their spatial distribution within 
a site (Schiffer 1978, 244-45). Ethnographic studies 
suggest that both less than one inch (McKellar 1973) or 
less than three inches (Gifford 1978, 81-83) are 
thresholds which separate primary from secondary 
refuse. Larger objects become secondary refuse and 
therefore are deposited further away from their use site 
in regularly maintained activity areas. 

Sherd size and sorting will be influenced by other 
factors in addition to discard patterns. For example, 
experimental work on trampling undertaken by Kirkby 
and Kirkby (1976) indicates a direct relationship 
between sherd size and the number of trampling 
incidents, ie sherds get smaller after each incident, 
although not in a strictly steady progression. 

Natural and man-made activities may be responsible 
for size grading and dispersion of artefacts, both before 
or after deposition. Natural causes are numerous and 
include fluvial movement (Shackley 1978), downslope 
movement of artefacts as a by-product of erosion (Rick 
1976), biological disintegration and differential affects 
of weathering for various artefacts (Gifford 1978) and 

rodent actlVlty (Bocek 1986). Disruption through 
ploughing (Roper 1976) provides an example of man
made disturbance. 

Archaeological applications 
Most published examples of artefact size analysis are 
found in the North American literature (see Schiffer 
1987, 267 for bibliography). For example, Nelson 
(1985) used average sherd weight to study primary and 
secondary patterns of deposition, while Solheim (1960) 
compared weight and count to investigate formation 
processes. BradIey and Fulford (1980) have conducted 
similar experiments on European and Mediterranean 
material which demonstrate the potential of sherd size 
analysis. Their studies indicate the diverse types of 
behavioural information that can be obtained, and 
illustrate that small sherd size can result from a variety 
of different mechanisms. Importance of contextual 
information for interpretation is therefore stressed. Size 
distinctions between primary and secondary refuse, for 
instance, should not be seen as a formal rule, but as a 
starting point for investigation, as demonstrated by two 
of their four experiments described below. 

A large proportion of residual pottery identified by 
traditional methods from the Carthage excavations 
indicated that in general residual pottery was smaller 
than -non-residual (BradIey and Fulford 1980, 87). Sherd 
size analysis was based on Eve measurements and 
included all rim fragments which represented 10% or 
less of vessel circumference. Plots of rim size against 
estimated age of sherds at fmal deposition supported the 
correlation between age and sherd size, as well as size 
distinction between primary and secondary reuse. 
However, in some instances the large-scale clearance of 
deposits will mean that secondary refuse will be 
characterised by smaller sherds than primary refuse, and 
Aldermaston Wharf in Berkshire can be cited as a case 
in point (Bradley and Fulford 1980, 89-91). Here size 
was measured as mean weight per sherd against distance 
from the main building and regression analysis on the 
fine wares indicated that sherd size did decrease with 
distance. 

Two additional measurements for relating sherd size 
to formation processes, termed 'brokenness' 
(sherds/Eves) and 'completeness' (Eves/estimated 
vessels represented or evreps) have been introduced by 
Orton (1986). Primary deposits should be associated 
with low values of brokenness (small sherds), together 
with corresponding high values of completeness. As an 
aside, Orton (1986, 118) suggests that in one case 
smaller sherds may be related to residuality. 
'Completeness index' (Cl), calculated as the relationship 
between weight of sherds to the weight of a similar 
vessel is another measure to assess sherd size (Schiffer 
1983, 686---87). 
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Residuality and sherd size 
Clearly, sherd size cannot be used in isolation as an 
index of residuality. Here an attempt was made to 
combine traditional dating evidence with sherd size by 
selecting one residual type which could be used as an 
overall residuality index. This allowed a type which 
could be identified with confidence as being residual to 
be selected, rather than studying all of them - some of 
which would be less securely dated. Experimentation 
was based on the premise that the proportion of residual 
pottery, in conjunction with average sherd weight, could 
be used as an indicator of deposit homogeneity. 

Hellenistic black glaze was selected since it could 
always be identified, even when represented by small, 
featureless sherds. Equally, the probability that it was 
curated or still in use during the Roman period was so 
unlikely as to be discounted. Two problems, however, 
arise from using black glaze as the residual marker, 
which would also apply when using other pottery 
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types. Firstly, all pottery on site was quantified to the 
nearest five grammes and although many sherds of 
black glaze were lighter this is not reflected in average 
sherd size when only one sherd was present in a 
context; however, this does not appear to have 
invalidated the results. Secondly, the distribution of 
black glaze is not constant through time, so that 
during the early Roman period there is a greater 
quantity of black glaze available to become 
incorporated into the archaeological system, through 
disturbance of earlier levels, than during the later 
Roman period. Despite these limitations, analysis of 
the black glaze produced some interesting results. 

Contexts included in this analysis came from two 
different sites in Carthage - the Circus and the 
Circular Harbour (Fig. 1), and included contexts from 
four main groups. All layers which contained fine 
wares were included. The data are presented on Table 
1 and consist of: 
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Fig. 1. Location map of Ancient Carthage (after Hwnphrey and Pedley 1978). 
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Cases 1-87: Late 4th- to early 5th-century dump at the 
Circus, redeposited during the late 5th- to early 6th
century (Tomber 1988). Interpreted as secondary refuse; 
generally large sherds, homogeneous in date and 
containing little residual pottery. 

Case 88: Fill of late 2nd- to early 3rd-century Cistern 
from the Circular Harbour (Tomber 1986). Interpreted 
as secondary refuse; generally fairly homogeneous in 
date and containing little residual pottery. 

Cases 89-93: Construction layers for the Cistern 
(Tomber 1986). Interpreted as disturbed assemblages 
from underlying occupation levels of possibly primary 
refuse; mixed, but 2nd century in date. 

Cases 94-114: Byzantine building foundations at the 
Circular Harbour (Tomber 1986). Interpreted as 
disturbed assemblages from underlying occupation levels 
of possibly primary refuse; mixed, some 5th century 
evidence but primarily early Roman. 

For each context or case the proportion of black 
glaze was calculated, by weight, as a percentage of all 
other fine wares. As can be seen from Table 1, levels at 
the Circular Harbour generally contain a higher 
proportion of black glaze than at the Circus. Two 
factors are seemingly responsible for this pattern. 
Firstly, as noted above, the lesser amount of late 
occupation at the Circular Harbour than the Circus 
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increased the likelihood of residual black glaze being 
incorporated into later assemblages. This, presumably, 
accounts for the relatively high proportion of black 
glaze in the Circular Harbour Cistern (c 13 %) which 
was considered to be generally homogeneous in 
composition and also contributes to the quantity in the 
other Circular Harbour features. Secondly, the nature of 
the other features - construction levels - is also 
responsible for the larger amount of black glaze, as one 
would expect a more heterogeneous assemblage from 
these layers than from the redeposited dump at the 
Circus. 

This is supported when the average weight of fme 
wares is compared with the proportion of black glaze. 
As a rule, Circus levels had a small amount of black 
glaze but those contexts with a larger proportion 
frequently displayed a relatively lower average sherd 
weight, and a strong inverse relationship existed 
between average sherd weight and percentage of black 
glaze. The relationship between these two variables was 
originally curvilinear but was transformed to a linear 
one by logging both variables. Fig. 2, produced by 
SPSSX 'Scattergram' procedure (SPSSX 1983,571-77) 
illustrates the strong relationship between sherd size and 
quantity of black glaze from all layers in the Circus 
dump containing black glaze. The correlation between 
these variables can be expressed as Pearson' s R, which 
when squared expresses the percentage of variance 
explained by the correlation of the two variables. Here 

• • 
• 

• 

• • • 
• 

• • 
• • 

• • 
• • • 

•• 

• • 
1 005 ',097 ' -189 \ ' 281 \ -)7 3 \ - 465 

AV ERA GE SHERD WEIGHT OF FINE WARES 

Fig. 2. Scattergram of the percentage of black glaze against the average fine ware weight. 



Table 1. Fine ware sherd size data. 

Case no. Context Hne ware wt. Black glaze wt. % Black glaze Average wt. fine ware 
1 4089 840 10 1.20 13.13 
2 4097 2010 15 0.70 6.53 
3 4130 935 30 3.20 6.11 
4 4131 640 5 0.80 9.70 
5 4132 210 5 2.40 6.00 
6 4133 270 10 3.70 6.59 
7 4134 13SO 10 0.70 10.23 
8 4135 400 0 0.00 7.55 
9 4136 1000 15 1.50 8.40 

10 4137 115 10 8.70 6.76 
11 4138 215 15 7.00 7.68 
12 4139 190 0 0.00 8.64 
13 4140 85 5 5.90 5.00 
14 . 4141 910 35 3.80 4.50 
15 4142 120 0 0.00 6.32 
16 4143 380 5 1.30 7.04 
17 4145 900 0 0.00 19.15 
18 4146 1025 0 0.00 25.00 
19 4147 525 0 0.00 21.88 
20 4148 1895 5 0.30 18.40 
21 4149 60 5 8.30 7.50 
22 4150 155 5 3.20 9.69 
23 4151 305 0 0.00 33.89 
24 4152 1130 5 0.40 24.57 

Case no. 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

25 4153 280 5 1.80 6.51 85 
26 4154 5 0 0.00 5.00 86 
27 4155 140 10 7.10 3.50 87 
28 4156 3805 5 0.10 16.54 88 
29 4157 340 0 0.00 14.17 89 
30 4158 500 60 12.00 7.58 
31 4159 2300 0 0.00 24.21 
32 4161 155 0 0.00 11.07 
33 4162 3435 40 1.20 15.33 
34 4163 510 0 0.00 22.17 
35 4164 720 10 1.40 8.67 
36 4165 6835 15 0.20 21.63 
37 4166 2595 0 0.00 20.12 

90 
91 
92 
93 
94 
95 
96 
97 

38 4167 65 0 0.00 10.83 98 
39 4168 3135 10 0.30 17.13 99 
40 4169 190 0 0.00 14.62 
41 4170 125 0 0.00 4.31 
42 4172 175 0 0.00 7.95 

100 
101 
102 

43 4173 1120 0 0.00 17.50 
44 4174 360 0 0.00 25.71 
45 4175 1325 5 0.40 20.08 
46 4176 50 0 0.00 8.33 
47 4178 430 0 0.00 8.96 
48 4180 1065 0 0.00 28.03 
49 4181 1170 30 2.60 15.19 
50 4182 1070 0 0.00 28.92 
51 4183 1720 0 0.00 24.57 
52 4184 1010 5 0.50 12.32 
53 4185 1435 0 0.00 29.29 
54 4186 470 0 0.00 18.08 
55 4187 1375 0 0.00 22.54 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 

56 4188 105 0 0.00 15.00 
57 4189 740 0 0.00 14.23 
58 4190 4805 5 0.10 22.56 
59 4191 21150 40 0.20 22.40 
60 4192 640 0 0.00 13.91 

Context Fine warewt. Black glaze wt. 
4193 1855 0 
4194 160 5 
4195 160 5 
4196 10 0 
4197 85 10 
4198 895 5 
4199 320 0 
4200 1810 5 
4201 5 0 
4203 45 0 
4204 35 0 
4205 160 5 
4206 555 5 
4207 390 0 
4208 580 0 
4209 40 0 
4210 1035 5 
4211 45 5 
4212 405 0 
4213 915 10 
4214 575 0 
4215 365 0 
4216 430 0 
4217 105 0 
4218 50 0 
4219 370 30 
4220 540 10 

11003 1220 165 
11014 105 15 
11035 20 10 
11036 35 10 
11039 15 10 
11043 10 5 
12005 305 95 
13004 420 15 
13006 190 5 
13009 270 10 
13010 170 45 
13015 225 15 
13017 105 0 
13018 30 0 
13019 140 15 
13021 ISO 5 
13023 25 0 
13024 625 40 
13030 35 5 
13035 55 15 
13036 195 15 
13041 20 5 
13042 45 10 
13043 30 0 
13047 5 0 
13048 25 0 
13049 135 15 

% Black glaze 
0.00 
3.10 
3.10 
0.00 

11.80 
0.60 
0.00 
0.30 
0.00 
0.00 
0.00 
3.10 
0.90 
0.00 
0.00 
0.00 
0.50 

11.10 
0.00 
1.10 
0.00 
0.00 
0.00 
0.00 
0.00 
8.10 
1.90 

13.SO 
14.30 
50.00 
28.60 
66.70 
SO.OO 
31.10 

3.60 
2.60 
3.70 

26.SO 
6.70 
0.00 
0.00 

10.70 
3.30 
0.00 
6.40 

14.30 
27.30 

7.70 
25.00 
22.20 

0.00 
0.00 
0.00 

11.10 

Average wt. fine ware 
20.38 
22.86 
5.33 
5.00 
5.00 

14.67 
18.82 
29.19 

5.00 
15.00 

5.83 
5.33 
5.84 
7.65 
6.90 
4.00 

14.18 
5.00 

21.32 
14.30 
18.55 
13.52 

9.15 
5.53 
5.56 
6.73 

12.27 
6.78 
5.25 
4.00 
7.00 
7.50 
5.00 
2.96 i 

5.12 
5.28 
3.14 
3.62 
4.33 
8.75 
5.00 
7.37 
3.49 
4.17 
3.40 
3.89 
6.88 
8.86 
4.00 
3.46 
5.00 
5.00 
5.00 

10.38 

~ 
~ 

~ 
~ 
~ 
~ 
~ 
"'t 

0'1 
w 



64 Roberta Tomber 

Pearson's R is = -0.75608; R2 = 0.57166; c 57% of the 
variance is explained by the correlation between the 
variables or assemblages with a high proportion of 
residual pottery are composed of smaller sherds than 
those with less residual pottery. 

In contrast, when the same analysis was run on 
samples from the Circular Harbour almost no linear 
relationship was apparent (pearson's R = 0.09516, R2 
= 0.0090554). The procedure was repeated separately 
for the Byzantine foundations and Cistern construction 
layers and results were similar to when they were 
combined. Lack of patterning at the Circular Harbour 
presumably reflects the overall small sherd size from 
disturbed and heterogeneous contexts, and in the case of 
the cistern the availability of black glaze on site. These 
results suggest that the use of a single marker for 
deposit comparison should be restricted to features of 
the same date. 

Sherd condition 
Descriptive characteristics of condition, what Schiffer 
(1983, 681) refers to as 'damage' and 'accretion' 
provide additional tools relating to formation processes 
for assessing homogeneity. Parameters which can be 
usefully employed include 'clean breaks', 'covered with 
concretion' or 'abraded'. Moorhouse (1986, 113) and 
Barker (1977, 177-78) both suggest that abrasion, 
together with size, is a good indicator of residuality, but 
do not provide any methods for standardising 
description. A method for formalising these qualitative 
descriptions, so they can be objectively measured and 
recorded, is suggested here. 

A consistently identifiable group of heavily abraded 
sherds, frequently also covered with concretions of 
mortar (Fig. 3), constitutes variable amounts of the 
assemblages at both the Circular Harbour and Circus. 
The abrasion on these sherds was so extreme as to 
allow recognition and quantification without individual 
measurements and these results contributed to an 
assessment of assemblage homogeneity. Although these 
sherds represent an unusual and isolated situation, the 
results can be generalised and applied to other 
assemblages. 

The most notable feature of these sherds are their 
smooth surfaces and rounded edges. Occasionally they 
are slightly concave in shape, which could result from 
wave action on beaches (Kuenen 1956,337-38), and is 
supported by the abundance of similar sherds 
concentrated today near the ancient harbours at 
Carthage. Similar results have been simulated under 
controlled laboratory conditions undertaken to assess the 
effect of water abrasion on ceramics (Skibo and Schiffer 
1987). Ninety briquettes made from one clay, with 
different quantities of sand temper, were tumbled both 
wet and dry with different abrasion agents. Ceramics 
wet tumbled with fme sand had a higher degree of 

abrasion, rounding and smoother surfaces than under 
other conditions. Water is an effective method of 
erosion, as it may carry chemicals (salt being 
particularly efficacious), which break down the bonds in 
the clays. It also helps ceramic bonds to dissolve, and 
this is aided when subject to alternate wet-dry cycles 
which make the material more susceptible to erosion 
(Skibo and Schiffer 1987,84-85). 

The rate of abrasion will, of course, relate to the 
firing temperature of the particular fabric, with those 
fired at a lower temperature breaking down and thus 
disintegrating faster. Skibo and Schiffer (1987, 85) fired 
their briquettes at 900°C. Based on thermal expansion 
analysis, Tite (1969, 141) has suggested that Roman 
coarse pottery was fired at between 500-700oC, and 
1000-1200oC for fine wares, such as samian. If these 
estimates are correct, the majority of abraded pottery 
from Carthage would be fired at slightly lower 
temperatures than the experimental briquettes. 

Conditions on the Carthage beach, subject to the tidal 
cycle and wave abrasion, together with some fine sand, 
could result in abraded sherds similar to those illustrated 
on Fig. 3. It is interesting that large quantities of pottery 
dredged from the beach outside the Antonine Baths did 
not include abraded sherds (S Ellis, pers comm), and 
suggests that they are restricted to the areas of the 
ancient harbours. These sherds could be breakage from 
the loading or unloading of sea-going vessels or, like 
those found at Cosa, where abraded sherds formed part 
of the harbour floor (Lewis 1973, 245-46). 

It is possible that at Carthage abraded sherds were 
collected from the sea-front, perhaps together with sand 
and gravel, and were used as Roman aggregate, thereby 
accounting for their mortared surface. This secondary 
function would explain their presence at sites like the 
Circus which are some distance from the sea. More 
importantly, as they are unequivocally in a secondary 
context, they provide an index to deposit homogeneity. 

Sherd condition and deposit homogeneity 
The frequent co-occurrence of mortared and abraded 
sherds meant that the two were quantified together (see 
Table 2 for data). Since many may well have originated 
at the ancient harbours, it is likely that the proportion of 
abraded sherds will be directly related to distance from 
the sea and therefore these quantified figures must be 
interpreted with caution until it is possible to analyse 
data from more locations in Carthage. This problem is 
somewhat overcome by viewing the abraded sherds in 
conjunction with a second variable - and sherd size was 
used here. 

The relationship between sherd size and quantity of 
abraded sherds was investigated by plotting the average 
weight of all pottery against the proportion of abraded 
sherds per context. Contexts were chosen from the same 
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Fig. 3. Mortared and abraded sherds from Carthage. 

four groups used for sherd size experimentation with 
black glaze, although this included additional contexts 
which did not contain fine wares: 

Cases 1-88: 
Case 89: 
Cases 90-95: 

Circus, Dump 
Circular Harbour, Cistern 
Circular Harbour, construction layers 
for the cistern 

Cases 96-117: Circular Harbour, Byzantine 
foundations 

The same method described above was used, and an 
inverse correlation was derived (pearson's R = -
0.51439, R2 = 0.26459). When the two sites were 

analysed separately it was obvious that it was the Circus 
data that was responsible for the correlation. The Circus 
dump, illustrated on Fig. 4, showed an inverse 
relationship (pearson's R = -0.66013, R2 = 0.43577); 
while deposits from the Circular Harbour were basically 
uncorrelated (pearson's R = 0.08667, R2 = 0.00751). 
This lack of patterning between sherd size and quantity 
of abraded material may be due to the proximity of the 
harbour and additional data is needed before this method 
can be fully exploited. However based on the 
assumption that small sherds denote residuality, the 
strong relationship in the Circus deposit suggests that in 
some circumstances it provides a measure of 
homogeneity. 



Table 2. Abraded and mortared sherd data. 

Case no. Context Total wt. Abraded wt. % Abraded Average wt. Case no. Context 

1 4089 4505 80 1.80 15.12 61 4192 

2 4097 16000 280 1.80 9.43 62 4193 

3 4130 5785 140 2.40 9.56 63 4194 

4 4131 6645 115 1.70 12.15 64 4195 

5 4132 1290 95 7.40 7.91 65 4196 

6 4133 1970 70 3.60 9.38 66 4197 

7 4134 8515 210 2.50 10.67 67 4198 

8 4135 3940 85 2.20 11.07 68 4199 

9 4136 5680 160 2.80 17.16 69 4200 

10 4137 1320 140 10.60 11.38 70 4201 

11 4138 1870 70 3.70 11.00 71 4203 
12 4139 1030 60 5.80 10.20 72 4204 
13 4140 1240 85 6.90 9.25 73 4205 
14 4141 6570 290 4.40 6.49 74 4206 
15 4142 845 25 3.00 7.54 75 4207 
16 4143 2165 25 1.20 9.21 76 4208 
17 4145 9770 20 0.20 22.56 77 4209 
18 4146 7790 0 0.00 33.29 78 4210 
19 4147 2610 0 0.00 16.31 79 4211 
20 4148 9030 205 2.30 18.77 80 4212 
21 4149 375 5 1.30 8.93 81 4213 
22 4150 955 10 1.00 8.93 82 4214 
23 4151 2585 70 2.70 28.10 83 4215 
24 4152 4490 5 0.10 20.70 84 4216 
25 4153 3960 110 2.80 11.38 85 4217 
26 4154 160 0 0.00 26.67 86 4218 
27 4155 1865 245 13.10 6.91 87 4219 
28 4156 21260 120 0.60 18.16 88 4220 
29 4157 2080 40 1.90 15.29 89 11003 
30 4158 6475 485 7.50 11.24 90 11014 
31 4159 10140 90 0.90 19.13 91 11025 
32 4161 1085 0 0.00 13.23 92 11035 
33 4162 22975 180 0.80 17.53 93 11036 
34 4163 2885 30 1.00 21.85 I 94 11039 
35 4164 6730 210 3.10 10.52 95 11043 
36 4165 34655 375 1.10 21.11 96 12005 
37 4166 15190 150 1.00 18.66 97 13000 
38 4167 190 0 0.00 7.60 98 13004 
39 4168 21165 210 1.00 18.05 99 13006 
40 4169 1810 15 0.80 25.51 100 13009 
41 4170 870 15 1.70 7.87 101 13010 
42 4171 95 10 10.50 4.13 102 13015 
43 4172 985 20 2.00 9.10 103 13017 
44 4173 5545 130 2.30 15.50 104 13018 
45 4174 2955 60 2.00 24.62 105 13019 
46 4175 8635 65 1.90 21.37 106 13021 
47 4176 145 10 6.90 6.59 107 13023 
48 4178 2585 40 1.50 10.95 108 13024 
49 4180 5230 75 1.40 21.85 109 13030 
50 4181 10420 80 0.80 17.76 110 13035 
51 4182 5920 0 0.00 30.73 111 13036 
52 4183 8185 60 0.70 22.22 112 13041 
53 4184 6345 15 0.20 13.90 113 13042 
54 4185 6925 60 0.90 25.48 114 13043 
55 4186 4650 60 1.30 18.72 115 13047 
56 4187 8200 215 2.60 18.41 116 13048 
57 4188 1425 10 0.70 15.83 117 13049 
58 4189 4415 70 1.60 15.42 
59 4190 31495 250 0.80 20.73 
60 4191 150230 1010 0.70 22.36 

Total wt. Abraded wt. 
7155 80 

13950 85 
1570 0 
2600 45 

120 5 
1000 20 
4800 80 
1795 5 

10370 110 
40 0 

290 0 
115 20 
710 50 

5745 200 
3255 115 
4445 210 

940 50 
7925 70 

520 0 
3020 5 
6605 120 
3630 15 
3490 140 
3185 200 
2285 90 
375 15 

4480 395 
3180 90 

76575 4255 
5385 1240 

800 190 
1280 170 
2605 515 
2065 305 

415 25 
4070 295 

640 10 
3985 190 
7865 170 
3260 330 
1910 225 
3325 135 

855 5 
735 0 

1460 20 
1995 35 

220 0 
13960 760 
4190 370 

235 0 
2645 215 
1145 45 
470 40 
655 10 
45 0 

515 50 
1400 60 

% Abraded 
1.10 
0.60 
0.00 
1.70 
4.20 
2.00 
1.70 
0.30 
1.10 
0.00 
0.00 

17.40 
7.00 
3.50 
3.50 
4.70 
5.30 
0.90 
0.00 
0.20 
1.80 
0.40 
4.00 
6.30 
3.90 
4.00 
8.80 
2.80 
5.60 

23.00 
23.80 
13.30 
19.80 
14.80 

6.00 
7.20 
1.60 
4.80 
2.20 

10.10 
11.80 
4.10 
0.60 
0.00 
1.40 
1.80 
0.00 
5.40 
8.80 
0.00 
8.10 
3.90 
8.50 
1.50 
0.00 
9.70 
4.30 

Avera e wt. 
17.11 
25.81 
28.04 
11.91 
8.00 
7.21 

13.91 
14.42 
20.63 

4.00 
11.20 
5.48 
5.22 
9.89 

10.42 
9.42 
9.79 

18.05 
6.79 

20.45 
15.48 
17.65 
14.47 
12.71 
12.51 

6.30 
11.81 
12.07 
16.45 
12.61 
13.86 
20.32 
15.79 
17.05 
12.58 
8.17 

23.70 
8.19 
8.57 
8.76 
7.55 

10.02 
10.55 
15.64 
11.84 
8.30 
4.89 
9.48 

14.17 
15.67 
12.60 
20.82 

7.83 
13.65 

6.43 
10.51 

9.53 

~ 

~ 
<::> 

~ 
~ 
~ 
~ 

~ 
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Fig. 4. SCaJtergram of the percentage of abraded sherds agaisnt average sherd weight. 

Generalised applications 
These abraded sherds are distinctive to Carthage and, by 
virtue of defmition, must be restricted to areas subject 
to long-term water abrasion. However, pottery from 
other sites may display characteristics of, for example, 
rounding from different sources. Sedimentologists 
examine both degree of roundness and surface texture 
and the same might be applied to ceramics. Although 
little quantitative data is available on the subject, degree 
of rounding is a feature which indicates transportational 
history of the object (Visher 1972, 89). 

Archaeological experiments conducted by Classen 
(1981,243) have shown that edges will differ according 
to the degree of impact during breakage and, more 
generally, have illustrated the importance of examining 

Well-rounded Rounded Subrounded 

breaks. Various mathematical formulae exist to calculate 
roundness (for a summary see Shackley 1975,46-47), 
but verbal classifications are more appropriate in this 
context. The simplest method is to describe each sherd 
by visual comparison with a rounding chart, such as that 
suggested by Powers (1953) shown here on Fig. 5. 
Sedimentologists find that microscopic examination of 
surface texture may also provide valuable information 
on depositional history (Shackley 1974; Shackley 1978, 
57). Microscopic work is neither practical nor called for 
here, but the same principles can be generalised. 
Descriptive parameters such as 'concreted' or 'heavily 
concreted' could be correlated with roundness to form 
an abrasion index (cf Schiffer 1983, 694). 

Subangular Angular Very angular 

Fig. 5. Visual rounding scale (after Pettijohn et al1972). 
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Summary 
This paper has suggested two different methods for 
investigating deposit homogeneity which do not rely 
entirely upon traditional dating methods, but instead 
draw upon sherd size and condition within a framework 
of formation process theory. The applications described 
here are tailored to deposits analysed from Carthage, but 
the methods can easily be generalised and applied to 
numerous circumstances. Experimentation was 
undertaken on two different sites, with varying amounts 
of success depending on contextual factors, which must 
play a vital role when selecting the variables for 
analysis. 
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